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Sommerfeld Integral

I Need a fast, point scatterer simulation in planar layer half-spaces

I The solution of planar layer half-space wave scattering requires
the solution of the Sommerfeld integral:

G(r⊥, z; r′⊥, z
′) =

i
2(2π)2

∫ ∞
0

ρdρ
ei
√

k2
1−ρ2(z+z′−2z0)√

k2
1 − ρ2

J0
(
ρ
∣∣r⊥ − r′⊥

∣∣)

I If it were easy, it would be in Gradshteyn & Ryzhik
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The Solution

A. Hochman & Y. Leviatan; “A Numerical Methodology for Efficient
Evaluation of 2D Sommerfeld Integrals in the Dielectric Half-Space
Problem”; IEEE Transactions on Antennas & Propagation, 58(2),
February 2010: ndsdp :Numerically-determined steepest-descent
path, MATLAB code solves,

G(r⊥, z; r′⊥, z
′) =

i
2(2π)2

∫ ∞
0

ρdρ
ei
√

k2
1−ρ2(z+z′)√
k2

1 − ρ2
J0
(
ρ
∣∣r⊥ − r′⊥

∣∣)

to yield
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Proof-of-Concept Multistatic Geometry
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Foldy-Lax

Foldy-Lax theory:
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...and the scattered field is
computed at the receivers.
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Proof-of-Concept Incident Pulse
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ndsdp is fast
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Multimonostatic Data Extracted from Multistatic Example
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Migration
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Comments

I Have an accurate working two-layer Foldy-Lax simulator
I Need to incorporate near field
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